Detailed description of covariates

Sea surface temperature anomalies
We created a 29 yr dataset of annual frequency of weekly thermal stress anomalies (TSA) for each surveyed reefs using the National Oceanic and Atmospheric Administration's (NOAA) National Oceanographic Data Center (NODC) Coral Reef Temperature Anomaly Database (CoRTAD) v. 4.0 (Casey et al. 2010 , Selig et al. 2010 ) (available at http://data.nodc.noaa.gov/cortad/Version4) ( Fig. 1) . Temperature anomalies for this database were calculated from the Pathfinder v. 5.2 data temperature with a spatial resolution of ~4 km grid cell (Casey et al. 2010 , Selig et al. 2010 and with a quality flag of ≥4 (Kilpatrick et al. 2001) . We defined TSA as deviations of 1 wk where sea surface temperature (SST) was at least 1°C greater than the mean maximum climatological week or the long-term average warmest week from 1982 to 2010 (Selig et al. 2010 ). This threshold is generally accepted for environmental conditions that may cause bleaching and coral mortality (Glynn 1993 , Liu et al. 2003 . We calculated the long term (29 yr) average and standard deviation annual-frequency TSA (weeks yr -1 ) for the grid cell that corresponded to each surveyed site to be used as fixed predictor in linear mixed effect models.
Net primary productivity
Primary productivity and nutrient enrichment can have strong effects on algal growth (Burkepile & Hay 2006) . We calculated mean oceanic net primary productivity (mg C m -2 d -1 ) for each site between 2002 and 2012 using remote-sensing. This was obtained from Aqua MODIS satellite monthly data combined in the vertical generalized production model (Behrenfeld & Falkowski 1997 ) at a spatial resolution of 0.0833° (Oregon State University 2013). We used the mean of the last 10 yr period because primary productivity is inherently variable in time and established predatory communities may respond better to long term trends in primary productivity than to survey year or monthly mean values. Calculations were performed in ArcGIS v. 10.0.
Wave exposure
Because accurate information of human impacts (i.e. fishing efforts, direct pollution, diving activities, etc.) is unreliable for most of our sites, we expected that human population density closest to our study sites would be an adequate surrogate for fishing activity levels. This was based on studies that demonstrated that the number of people per unit of reef area has been positively correlated with fishing pressure (Newton et al. 2007 , Stallings 2009 , Ward-Paige & Mora 2010 , Williams et al. 2011 , Nadon & Baum 2012 . We used the number of humans within 50 km of each site because this radius of influence has been adequate in detecting anthropogenic effects in the wider Caribbean, including Belize (Mora 2008). Projection estimates of human population counts for the year 2010 were obtained from the Gridded Population of the World V.3 at 0.25° resolution (SEDAC 2010) and calculated in ArcGIS v. 10.0.
Reef structural complexity
Declines in reef structural complexity (Alvarez-Filip et al. 2011) can negatively affect reef fish abundance and diversity because many species rely on the presence of living coral assemblages for habitat (Bell & Galzin 1984 , Jones et al. 2004 ). For each transect set, we visually estimated structural reef complexity on a scale of 0 to 5, where 0 was given to reefs with no vertical relief; 1: low and sparse relief; 2: low but widespread relief; 3: moderately complex relief; 4: very complex relief with numerous caves and fissures; and 5: reefs with exceptionally complex habitats, with numerous caves and overhangs (Polunin & Roberts 1993) . This topographic measure was preferred over other methods including the chain measurement because it provides an assessment of reef complexity at the seascape level which is relevant to large and medium-sized fish (Polunin & Roberts 1993 , Wilson et al. 2007 ). To minimize estimation subjectivity among observers, at least 2 divers estimated reef structural complexity for each transect set, and the average was calculated to be used in the models. We evaluated the accuracy of the estimations among observers by comparing the standard deviations (SD) among transects per site and found that SDs were 0 to 0.7 in all cases, meaning that average estimation differences were never over 1 unit.
Mangrove perimeter
Mangroves serve as an intermediate nursery habitat that influences the community structure of fish on neighboring coral reefs and may increase the survivorship of young fish. The biomass of several important fish species has been found to be higher when adult habitat is adjacent to mangroves (Mumby et al. 2004) . We quantified mangrove abundance as the perimeter length covered by mangrove within a 5 km radius of each site. Estimates of Caribbean mangrove distribution were obtained from the Global Distribution of Mangroves USGS (2011) database as available at the Ocean Data Viewer UNEP-WCMC ( corrected. This database depicts the distributions of global mangroves based on Global Land Survey data and Landsat images. Landsat images (30 m resolution) were interpreted using unsupervised and supervised digital image classification techniques. Each image was atmospherically, ground-truthed and validated with existing maps and databases.
Reef area
Reef area within 5 km radius of each site was calculated from the Global Distribution of Coral Reefs (2010) database as available at the Ocean Data Viewer United Nations Environment Program's World Conservation Monitoring Centre (UNEP-WCMC) ( . This database represents the global distribution of warm-water coral reefs compiled mostly from the Millennium Coral Reef Mapping Project validated and un-validated maps as well as other sources acquired by UNEP-WCMC. Reef areas within the interest region were calculated in ArcGIS v. 10.0. Table S1 . Top mixed-effects models (LMMs and GLMMs) testing the effects of 8 covariates on 4 response variables. Among the covariates, wave exposure, protection status, and enforcement level were sufficiently correlated to compromise interpretation when modeled together (Spearman rank correlation r s > 0.50); therefore, we modeled these covariates separately (Model A: No Management, Model B: Protection Status, Model C: Enforcement Level). The top models considered are those with ΔAICc < 2. Relative variable importance (RI) is the sum of the weights of all models that contain that particular variable. Covariate abbreviations are as follows: PdB: Predator biomass, HD: Human density, NPP: Net primary productivity, W: Wave exposure, RC: Reef complexity, RA: Reef area, MP: Mangrove perimeter, C: Coral cover, M: Macroalgal cover, PB: Parrotfish biomass, Y: Year, P: Protection. Enforcement level and sea surface temperature anomalies were not retained in any of the top models. 
